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ADVIEBORY ON THE USE OF THIS8 DOCUMENT

The informatien contained in thig dacument has bean developed solely for the
Purpose of'providing general guidance to emplayees af the Goddard Space Flight
Center (GSFC). Thig document may be distributed ocutgide gsFe only am a
courtesy to other government agencies and contractors. Any distribution of
this document, ar application or use of the information contained hersin, ig
expresBly conditisned HMPon, and is subject to, the following understandings
and limitations:

fa}) The information was developad far general guidance only and ise
Bubjact to change at any time;

{b) The information waa developed under unigque gsFe laboratory vonditions
which may differ substantially from cutside conditions;

(<) GSFC does not warrant the accuracy of the fnformation when applied or
used under ather than unigue GSFC laboratory conditions;

{d) The information should not be construed am a rapregentation of
product performance by either csre op the manufacturer;

{a) Neither the United States government nor any person acting on behalf
of the United Stateg government assumes any liability resulting from
the application or use of the information.
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To ata
R. Sharma May 1, 1991
Department Location
Code 716.3 GS5FC
From Telaphong
K. Sahu K¢ 731-8954
Departrint Lovalion
7809 Lanham
Subject e
Radiation Report on ISTP : V. Edson
Non-Common Buy Part No. JTXV2N6849 &. Esmacher
J. Lohr

A radiation evaluaticn was performed on JTXVING6845 to determine
the total dose tolerance of these parts. A brief summary of the
test results is provided helow. For detailed information, refer
to Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, two parts were irradiated
undexr bias (see Figure 1 for bias configuration), and twso parts
were used as control samples. The total dose radiation steps were
2.5, 5, 7.5, 10, 15, 20, 30, and 50 krads. After 50 krads, parts
were annealed at 25°C for 24 and 168 hours. The dose rate was
between 0.1 - 1.0 krad/hour, depending on the total dose level
(see Table 1I for radiation schedule). After each radiation
exposure and annealing treatment, parts wcre electrically testeqd
according to the test conditions and the specification limits
listed in Takle III.

All (2) parts passed all teste on irradiation up to 7.5 krads. at
10 krads, both parts failed to meet the maximum VDS specification
limit of -2.1V (readings were approximately -2.23V and -2.29V}.
In addition, timing measurements (TON, TOFF, TR, and TF) could
not be made after 10 krads, because the required drain current of
—3.25A for thesec tests was unobtainahle. After 15 krads, SN 215
recovered to pass VDS with a reading of -2.03V, while 8N 218
failed VDS with a reading of -2.17V. Both Parts passed all other
tests at this radiatioen step and timing measurements were made.
After 20 krads, both parts failed VDS. Also, SN 216 failed +o
meet the maximum specification of 300 mOhm for RDS (reading was’
322 mohm), while SN 215 marginally passed with a reading of z29g
mOhm. After 230 krads, SN 215 continued to Pass RDS8, while SN 216
continued to fajil this test. Also, both parts failed to meet the
maximum specification limit of -4.0V for vGs with readings of
=4.2V. Both parts continued to fail VDS and again no timing
neasurements could be made. After 50 krads, both parts passed
RDS, but continued to fail VDS and VGS. Upon annealing the parts
for 24 and 168 hours, no recovery was observed in VD5 and VGS;
however, both parts passed RDS after 24 hours of annealing, and
then failed after 168 hours of annealing, Table IV provides the
mean and standard deviation values for each parameter after
different radiation exposurcs and annealing treatments.
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TABLE

Generic Part Number:
LSTP Nen-Common Buy
Part Number:
Manufacturer:

Lot Date Codes:

Quantity Tested:

Serial Humbers of
Radiation Samples:

Serial Numbers of
Contreol Samplies:

Part Function:

Part Technology:

FPackage Style:

II

Part Information

2N6849

JTXV2ZNGR49

(MIL-S5-19500/5644)
Internaticnal Rectifier Corp.

8327 (radiation sanples)
8940 (contrcl samples)

4
21%, 216
211, 212

P~Channel MOSFET

MOS

TO~-39



TABLE TTY. Radiation Schedule

EVENTS DATE

1) Initial Electrical Measurements 03/23/91
2} 2.5 Xrads irradiation @ 133 rads/hr 04/01/91
Post 2.5 krads Electrical Measurements 04/02/91
3) 5 krads jrradiation @ 125 rads/hr 04/02/91
Post 5 krads Electrical Measurenents 04/03/91
4) 7.5 Krads irradiation @ 125 rads/hr 04703791
Post 7.5 krads Electrical Measurements 04/04/91
5) 10 krads irradiation @ 125 rads/hr 04704791
Post 10 krads Electrical Measurements 044/05/791
6} 15 krads irradiation @ 250 rads/hr 04/08/91
Post 15 krads Electrical Measurements G4/09/91
7) 20 krads irradiation @ 250 rads/hr 04/08/91
Post 20 krads Rlectrical Measurements 04/10/91
8) 30 krads irradiation @ 250 rads/hr 04/10/91
Fost 30 krads Electrical Measurcments 04711791
9) 50 krads irradiation @ 1000 rads/hr c4/11r/91
Post 50 Krads Electrical Measurements 64/12/91
10) 24 hrs annealing 04/12/91
Post 24 hr Electrical Measurements 04/13/91
11) 168 hrs annealing 04713791
Post 168 hr Electrical Measurements 04/19791

Notes:

- All parts were radiated under bias at the cobalt-gg gamma ray
facility at GsFrC. '

= All electrical measurements were performed off-site at a25¢0,

- Annealing performed at 25°C under bias.



Table III.

Electrical Characterigtics of JTXV2N6849
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TABLE IV: Summary of Electrical Measurements after

Total Dose Exposures and Annealing for JTXV2N6849 1/
Total Dose Exposure f{krads)
Initials 2.5 5 7.5 10 15
Epec. Limlcs

Parameters min max mean 8d | mean sd mean sd mean sd
|-vBDSS v : : D
~¥GS th vl 2 4 0 0
1GS8 nh| 0 100 0 0.1
IGSSr nA; 0 100- 0.1 0.2
~-IDSS uA| 0 25 - .01 0L
EES on mQ o 304 K| 1
-¥D5 on v Q 2.1 03 .07
-V5D vl 2 4.3 0 0.1
~-VGS th vl ¢ 15 0.1 G.1
gfs s 0.5 7.5 0 0
TON as; - 60 )
TOFF ns| = 140 1
TR rs| -~ 140 1
TF ns - 1449 Q




TABLE IV: (continued)

Total Dose (krads) Annealing
Inltials 20 30 50 24 hrs 168 hrs
Spac. Limice
Parameters min nax ad mean sd mean sd | mean sd
-V¥BDSS v e
-¥G5 th v 2 4 0 0.1
I358 nk H =74 0.2 0.2
IGESr na J 100 2.1 .2
-IDS3 A 0 25 U g.12
RDS on md 0 3400 1
-VE3 on v 4] 2.1 a1 0
~¥5D W 2 4.3 [H
-¥GS th vl ¢ 15 0.1 .
gfs S| 0.5 7.8, ]
TON ns - 60 1
TOFF ns - 140 o
TR ns - 140 2
oF ng' - 40 3
Notas:

1/ The mean and standard deviatlen values wer

tescing.
thiz tabl

* Indicates
could be obralred was less than 3.25a,

e calculated over the twe parts lrradiated in this

e control samples remained constant throughout the testing and are not Included in

that ro timing measurements cculd be made bacavse the maximum drain current that

these tests.

which is the amount of ID required by the test setup for



Figure 1. Radiation Bias Circuit for JTXVZNG849
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